Immunofluorescence localization of the 90-kDa heat-shock protein to cytoskeleton.
The 90-kDa heat-shock protein, hsp90, is an abundant and conserved protein located predominantly in the cytoplasm. Previous reports have localized a portion of the hsp90 to microtubules and to microfilaments. Here, we show that colocalization of hsp90 with microtubules is seen after long-term but not short-term fixation of rat pulmonary endothelial cells with formaldehyde. Under conditions of methanol fixation, a significant portion of both hsp90 and the hsp90-associated protein p23 is present on fibrillar structures extending throughout the cytoplasm of endothelial cells, however, when cells are treated with colcemid under conditions that eliminate microtubules, the fibrils condense into bright rope-like bundles located in the immediate perinuclear area and extending toward the cell periphery. Identical images are observed with an antibody against vimentin and the pattern seen after colcemid treatment is classical for intermediate filaments. Preabsorption of the anti-hsp90 antibody with purified hsp90 prevents the immunofluorescence but preabsorption with purified p23 does not, and the reverse is the case for immunofluorescence produced by the anti-p23 antibody. These results suggest that hsp90 is able, either directly or indirectly via other proteins, to associate with both microtubules and microfilaments.